Quantitative RT-PCR analysis of multiple genes encoding putative metronidazole nitroreductases from Helicobacter pylori.
Metronidazole (Mtz), a pro-drug, requires reductive activation by ferredoxin-like electron carrier proteins to kill bacteria and Mtz resistance is associated with a decrease or deficiency of Mtz nitroreductase activities in a target cell. Several genes encoding ferredoxin-like or -linked proteins such as pyruvate oxidoreductase (POR), ferredoxin oxidoreductase (FOR), ferredoxin (FdxA), ferredoxin-like protein (FdxB), flavodoxin (FldA) and oxygen insensitive nitroreductase (RdxA) have been identified from the complete genomic sequence of Helicobacter pylori. To understand the roles of these genes in H. pylori Mtz resistance, the gene expression for the proteins was examined using a method optimized for quantitative reverse transcription polymerase chain reaction (RT-PCR). The RT-PCR products of FOR and RdxA were significantly decreased in the total RNA prepared from H. pylori cultured in the presence of Mtz as compared to the total RNA prepared from H. pylori cultured without Mtz in the media. A slight decrease, however, in band intensity of the RT-PCR products of the POR and, to a lesser extent, FdxB was obtained in the presence of Mtz. In contrast, the RT-PCR products of the FdxA, FldA, and GalE (UDP-galactose 4-epimerase; a control gene) were unchanged in total RNA prepared from H. pylori cultured with or without Mtz in the culture media. These results suggest that Mtz resistance may also be acquired by decreasing the transcription of some genes involved in Mtz reductive activation, in addition to the mutation in some individual genes such as rdxA.